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ABSTRACT

The aim of this study is to investigate the direction of improvement of safety experience education through the analysis
of the evacuation time experiment. For the study, test subjects were divided into groups of similar body size and weight.
The test subjects were directly experienced four evacuation devices, and the experience time was measured. As a result of
the analysis of the total time from the installation of the evacuation device to the escape, the time was measured in the
order of Descending Life Line-Tilt-Down Rescue Line-Vertical Escape Chute-air safety mat. In the case of evaluating the
evacuation time using evacuation mechanisms, the evacuation time was measured in the order of air safety mat-
Tilt-Tilt-Down Rescue Line-Descending Life Line-Vertical Escape Chute. In the first and second experiments of the
Descending Life Line, time differences were observed. The escape time using the Descending Life Line was reduced in
the second experiment than in the first experiment. As shown in this result, education through experience has shown that
behavioral confidence and time can be managed. The conclusion of this study is that the goal of safety education is to
minimize human life and property damage. Therefore, in order to bring this effect to more people, it is necessary to make
efforts to keep self-safe through experiential education.

Keywords : Safety education, Fire safety, Evacuation, Evacuation instrument, Safety experience

the

1. M 2 o2 Z7lee A% Boln Utk 20189 25| 7

Ago W 20173 F ANHAFI} 44,4137,
109 E<ke] $eluete] st AsE A% 21979, AL 506914MTrelo) 1 B

Corresponding Author, E-Mail: Ise@hoseo.edu. TEL: +82-41-540-5735, FAX: +82-41-540-5738
(© 2019 Korean Institute of Fire Science & Engineering. All right reserved.

35



36 ol gd

o2 e,

% 2,197 F A 9919, vlFA

BFA 15,9497, FA 11,7654

Wu)a) Als

809 ToE YEepgTh I Q1T tjFEo] olE,
OAt) 8, B3R Sl 75% AFEE Ao E FHo
Ao, ALY thH] I EAAVE FAR R WA E
RA a1, A e} AT o) AMSS REE AFA
=a Eﬂ%‘—v‘i‘« 78%2 Aoz YePHT®. HZ AXSHA
(2017), EF3A(2018), FEa DA (2018) 5 WE A

ARILE QIRE I3t A tajsl 7} Al dAgstaL = FA1 0]
olFA TeFsiAl WA= AR AT ARG AR
WAL A el ALt e A7 AR T2
HE 9171¢] o] BAsHA] FE= oA} i E
T o)A AAR ALE G35 o eRE,
gl A 2227t &S A3 Asto] st A
olgt & & A, 127] SfsiA e AL S OIQ—OVJ
Jdu] e} 7] 55 o]-&ste] thyjsh=H AH8-she

%L% }71] ok 71738l A dRijlEe] JJ‘/WHlE}
SRl thell g&s] &ar glojof e B
3}7] HGP HAAF dge & ~’T— AT AA7178Z el A Lut
=°] ydn| e}l vjdr| - -8l thsll H s <daL
Uojof A& HEskr] 93k Zi“éfi &S &+ AT
olgft o=, Kol ﬂ%kﬂr*éﬂ 9} 71—?«1 IH%‘)] A
ook shAIRt A= w&
7F 71 wiZoll, kol 2o
QU o] A H f?lﬂV\F

=?{=|

T
I

it

r&}oltﬁrulo:d_j\leﬂogmlmﬁm

ﬂfaﬂ%o] o %0) A7)

3t H3le} A=EEL A
, mw chepst s@A %
HlE ofe] 7bA Hejz Thep
sn 1%, £3 A3} S7hsh 9
o 195318 Zol7] SishHekE 9
YN & e UeAAs §1718 Fuske o
5EEL F19E wHo| RS,

nﬁﬂ
o
ﬁﬂﬂm

11 90| Hey U =X

AYATFEES Fol e 2L YEES BAT 5 9
ATk I T 2AF oA A AT A A AHER
%

T AE ETOIARE Al AR, 2 o oldste A
27123 ARGl tiRk 71Es ofuiRt 5= Bol itk 1
2o o) groll thgk BEek AR dAd WeS
WHSHA] ot AFEol AAH o Fol=E =7shaL, o
RIS AREERE BEAY T i A4o] F53
7397F Uil Ao yehgth ejar o] 23t el
ek FAH A= gt A7olM A sk A, S
AHA Fhe dgoln, Nl HasiAl AAEA
x

As=
d7gste] wdr HL«I /\}%H‘)ﬂ o @ﬁg &
S BEAste], ShHAPnSo) e
WS 7

dstaak a8l

=5, A333 A6z, 2019

- ol
2. gy

2.1 Gl 2 Al

AP duk AJIGHE ooz 7t gy 3
209 -S A3t AFSAS AT A=Y 9%
£ 20~50tHE FA3FA Y, 7] 165 cm~185 cm ©]3}, &5
Al 70 kg ©1%F~80 kg PR 28 S st A
ol T 282 T Ave vFFe] skl F5A
= 2 Ao/t YIEF 70 kgolXd 80 kg FINEY] tiIAER

TS Tel5 o3t Byel A Aol EA)

T
¥ g AARD Hol, EFEYl, NAFES 7}

TS st B g8 o R wiAskalth dgol te
Are v APasolAl Aol Arsta, Fols 73 %,
AAstgl o, dahgrTol AW Fol =HsAY, F
ol e AES ATl AlLlstiit
A7), TR, A TEY d=dY iR 45
EolollA APe AP oH, F7IHAMEE ehidol
AL T 35 wololM AN F 8073(H: 80%)
of ¥ AAE W Aol MAHAH AFERE 20

o 30tl, 40, S0THE thdo2 AAEd ) 3] Ay} 1)
W75 AHEEtY gHE ke W AA S ORERIEE
AHEER] =3 1egEt o A 8-S vHE Ak

AT71ZE 2018 495E 20199 10€70A]
CAIA ] HAPA L KA ] SHAPA LA 1)
sl712 atal, tidAteke] AlRRE Z2Aste] &ttt 1
APAEL] AAEAR L BFA TAHSE 74338191, 70 kg
~80 kgo] AIF e o g stk

FTETHolA HAABlEE Ho e AT FF
Table 15 HWH 33 o] mligd], 3da, JdAicte],
T, 4737, AFEEH, ZTVGHME Fol A, 4T
o]l ZA-telle ddatrre], T2, 37, Jdal, 371
AW E Fol Atk o|H 4 7P Hol AXH= Ay
o] £FEE Figure 191438 9737)(DLL), AAH] T2
(TDRL), =2}7-Z=H(VEC), 371P M E(ASM) 5°] AT

aci)
o
i 1_‘>,

Table 1. Adaptation of Evacuation Equipment in Apartments

Apartment House

Slide structure, Evacuation ladder, Rescue
Second floor | line, Descending life line, Evacuation bridge,

Evacuation trap, Air safety mat

Slide structure, Evacuation bridge,
Evacuation ladder, Rescue line, Descending

Third 11 e 1 . .
ird oot life line, Evacuation trap, Air safety mat,
Simple descending life line, Evacuation rope
4th 1l d . . .
oor an Evacuation ladder, Rescue line, Descending
above, g . . .
life line, Evacuation bridge, Simple
10th floor and . 1 .
descending life line, Air safety mat
below
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Descending Life Line (DLL)

Tilt-Down Rescue Line (TDRL)
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Vertical Escape Chute (VEC)

Air Safety Mat (ASM)

B

Figure 1. Evacuation equipment.

Table 2. DLL Experimental Procedure

Clasi;f:ltion Descending Life Line Training Scenario
Explanation | Usage, Precautions, Checklist
Pull the support out the window
Preparations | Hang the stud hooks on the support rings.
Throw the reel out of the window.
Descent Fasten your waning belt to your chest.
preparation | Keep your back and your legs ready to descend.
Descent Go down the wall safely.
Escape Complete evacuation and take off the belt.

Installation Time

Spot of Evacuation

A1ALALARTARTARRAAAAY

Figure 2. DLL experimental procedure 4 steps.
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Table 3. Experimental Procedure

Stage Measure
Time Analysis Ran
Classification e ATAYSIS Be (s)
. Explain how to use each Measure
Explanation . .
evacuation device. (300)
. Explanation of precautions of Measure
Precautions . .
each evacuation device. (300)
Installation | Evacuation equipment installation | Measure
Time time to completion 0)
D t M
esc.e " Ready to descent casure
location 0)
12,73 m The précess of descending Measure
evacuation equipment 0)
M
Ground Time to move from dropped point e(a(u)s)ure
P ti fi
reparallon pr(?cess before Measure
Next escape | evacuation equipment can be used )
by others
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Figure 3. VEC experimental procedure 4 steps.

Table 4. Vertical Escape Chute Experimental Steps

Figure 4. TDRL experimental 4 steps.

Table 5. Tilt-Down Rescue Line Experimental Steps

Sta; . - . Sta; . . . .
. ge. Vertical Escape Chute Training Scenario . ge . Tilt-Down Rescue Line Training Scenario
classification Classification
Explanation | Usage, Precautions, Checklist Explanation Usage, Precautions, Checklist

Open the rescue box and lower the Vertical

Preparations
escape chute

Descent
preparation

Put the bridge at the entrance and prepare to
descend.

Descent Go down safely

Escape Complete evacuation and leave the area.
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Open the rescue box and lower the rescue line
Preparations | Two or more people on the floor immediately

hold the edge and fix it at a slope of 45°.

Descent Put the bridge at the entrance and prepare to
preparation | descend.
Descent Put your head do'wn, wrap your legs, spread
your legs and adjust the speed.
Escape Bend your body and come out quickly.
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Installation Time Spot of Evacuation Table 6. Air Safety Mat Experimental Steps
- ﬁ S.t age. Air Safety Mat Training Scenario
*“ classification
} Explanation | Usage, Precautions, Checklist
- Tl Spread out on the floor on an air safety mat.
Preparations | Connect the fan to electricity and let the air
.
Down Escape inflate.
D t
fa pre;:rcaetlilon Jump away and fall from your hips.
Descent Make sure you fall in the middle of the mat.
Escape Roll out sideways.
P Air molding | The time that the air of the mat swells again
Figure 5. Air safety mat experimental 4 steps.
Table 7. Demographic Characteristics
Characteristics Descending Air Tilt-Down Vertical Total
(Total 80) Life Line Safety Mat Rescue Line Escape Chute
Men 20 20 20 80
Sex
N/(%) 100 100 100 100 100
20 2 (7.53) 1 (3.61) 1 (3.42) 3 (12.3) 5 (6.41)
30 9 (40.13) 11 (49.81) 8 (34.84) 14 (67.64) 42 (53.85)
A
N/(%j) 40 7 (39.22) 7 (39.87) 9 (49.14) 2 (12.59) 25 (32.05)
o
50 2 (13.12) 1 (6.71) 2 (12.59) 1 (7.47) 6 (7.69)
Total 20 (100) 20 (100) 20 (100) 20 (100) 80 (100)
Table 8. Descending Life Line (DLL) Table 9. Tilt-Down Rescue Line (TDRL)
Install Install | Descent Next | Total

Descent Next | Total
12 m{7 m |3 m |Ground

Time |Preparation Escape| Time

2 m|7 m|3 m| Ground

Time | Preparation Escape | Time

Max 30 25 1 4 4 3 27 94 Max 60 17 2 1 1 1 8 90
Min 30 10 1 3 3 1 12 60 Min 60 10 1 1 1 1 4 78
Average 30 18.9 1 [3.75(3.75] 295 |20.35| 80.7 Average 60 123 1.1 1 1 1 495 | 81.35
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Table 10. Vertical Escape Chute (VEC)

Install | Descent Next | Total
! . 2m|7 m |3 m |Ground .
Time |Preparation Escape | Time
Max 60 17 8 8 7 8 15 123
Min 60 8 4 4 4 4 7 91
Aver age | 60 12.3 53 |54 [525| 535 10.6 |104.2
Table 11. Air Safety Mat (ASM)
Install | Descent Next | Total
. . 2 m{7 m|3 m| Ground .
Time | preparation Escape| Time
Max | 120 5 1 1 1 1 22 151
Min 120 4 1 1 1 1 10 138
Average | 120 4.05 1 1 1 1 154 | 14345

Table 12. Comparison of Average of All Evacuation Equipment
Evacuation Time

Install Descent Next | Total
. . 2m|7m |3 m |Ground .

Time | Preparation Escape | Time

Descending| 30 189 1 [375 375|295 | 2035 | 80.7
Vertical

esca 60 12.3 1.1 | 1.0 [ 10 | 10 495 | 8135

Tilt-down 60 12.3 53 | 54 |525 | 535 10.6 | 1042

AirSafety | 120 4.05 1.0 |10 | 1.0 | 10 154 |1434
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Figure 6. From Installation of Evacuation Equipment to escape.
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Figure 7. Escape time.

Table 13. Comparison of Strengths and Weaknesses Through
Analysis Results

Advantages Disadvantages

Cheaper than other |Inducing fear from a high place,

Descending appliances, Induction of chest pain by seat
Rapid evacuation belt

Vertical The visual field that | It takes time in the process of
escape |induces fear is blocked. falling

Rapid evacuation,

Tilt- . We need human resources who
The visual field that L
down . k can take in from the land
induces fear is blocked.
Inducing fear from a high place,
Air safety If installed, quick Long installation time,
mat evacuation is possible | Charging time takes 30 s or

more.

Table 14. 1" & 2™ Experiment Comparison of Descending Life

Line
1 Experiment | 2™ Experiment | P-value
Descending
. 2. . *
Life Line 78.85 62.9 0.006
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NECESSITY OF EXPERIENCE EDUCATION

agree very much. s

To agree. 10=
Neutral. 4
disagree,
disagree very much.
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Regular education on evacuation equipment is required.

1 Confidence arises after the experience.

Figure 8. Necessity of experience education.
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